READ CAREFULLY BEFORE TURNING ON YOUR NEW NC-140 
‘The following instructions are designed to allow you to immediately set up your new NC140 for proper oper- 
ation using AM, SSB or CW receiving techniques. They are ONLY intended to provide a quick reference for 
proper setup procedure, and we strongly recommend that you study the detailed instructions of this manual as 


‘oon as possible. 


CW OPERATION 


1, Set BANDSWITCH to desired band. 

2. Set DIAL SELECTOR for desired calibration. 

3. Set STBY-REC ewitch to REC. 

‘4. The ANL avitch Is inoperative in this mode of oper- 
ation and may be left in any seting. 

5, The AGC switch 
of operation, and 

6, Set BFO switch ON. 

T. Turn SELECTIVITY control clockwise until receiv: 
cr “hovels", Set control just below this point. 

& See BFO contol to approsinately o'clock. BFO 
‘control may be moved from this seting as desired 
{o obtain « comfortable beat note. 

9, Tum AF GAIN control clockwise to apply power 
to the receiver, Continue to turn control until it 
Js almont fully clockwise, 

10, Turn RF GAIN control clockwise. Volume may 
then be adjsed with tha control for » comfortable 

istening 

ML /Adjust ANTENNA control for maximum back- 
found noise in the absence of @ signal. 

12, Rotate BANDSPREAD control to set mark at the 
high frequency end of the sca 

18, The MAIN TUNING control is now propery cal 
brated and may be used to tune the receiver. The 
detailed instructions in the manual should be studied 
{or'proper setting of the MAIN TUNING control 
hen it fs dealzed. to. use the calibrated BAND» 
SPREAD scales, 


inoperative in this mode 
be left in any setting. 


USE OF THE S METER 
‘The S meter of the NC-140 receiver will indicate 
‘signal strength in the AM mode of reception. 
‘The AGC twitch mist be in the ON position and the 
BFO wich in the OFF postion for $ meter operation 
For proper signal strength indicagion, the RF GAIN 
control ahould be eet at maximum. 


BROADCAST BAND RECEPTION 
For bromdeast reception the MAIN TUNING control 
and the AUDIO. CAIN control 0 the TUN: 
ING ‘and VOLUME. controls of any broadeast receiver 
tnd may be 80 sod providing the rest of the receiver 
Centrole ze adjasted av indicated bel 
1, Set BANDSWITCH to 541.6 Mc. 
2, Set STBY-REC switch to REC. 
Set ANL switch OFF. 
Set AGC switch ON 
Set BFO witch OFF. 
Tum SELECTIVITY control to BROAD postion. 
Turn RF GAIN to 3 ole. 
NDSPREAD tuning to set mark at high fee. 
aTuency ead of scale. ~ 


erase 


Nee eeRe 


AM OPERATION 


Set BANDSWITCH to desired band, 

Ser DIAL SELECTOR for desired calibration. 

Set STBY-REC evitch to REC. 

Set ANL switch ON or OFF ax desired, 

The AGC switch ls alto lnoperstive in this mode 

of operations and may be left in any vetting. 

‘Set BFO switch OFF. 

Turn SELECTIVITY control to BROAD 

Turn RF GAIN control fullyclockwise. 

Turn AP GAIN control clockwise to apply power 
the seelver. Volume may then be adjsted with 
is control for « comfortable Intening level 

‘Adjust ANTENNA control for maximum back- 

{round noise in the abnence of «signal. 

Rotate BANDSPREAD. control to: set mark at the 

igh frequency end of the scale, 

The MAIN TUNING control in now properly eal- 

trated and say be Used to tane the rcetver, The 

Seraled "instructions in the mancal should be 


ANDSPREAD scales. 


SSB OPERATION 


Set BANDSWITCH to desired band. 
Set DIAL, SELECTOR for desired calibretion, 

Set STBY-REC itch to REC. 

switch fe inoperative in this mode of oper- 
may be left in any voting, 

Set AGC awiteh OFF. 

Set BFO sseiteh ON. 

‘Tum SELECTIVITY contzol to BROAD. This con- 
tol may be turned clockwise to just below the point 
trhove: the receiver “howls” if more selectivity ia 
Seared 

‘Set BFO control to the USB or LSB mark to select 
the desired sideband {omoally LSB-on the 80 and 
{% meter amateur bands and USB on the 20, 15 and 
10 meter ameter bd) 

‘Tam AF GAIN control clockwise to.apply power to 
tbo eter Cotaue to trn esta 3 Och 
‘Tara RF GAIN control clockwise, Volume may then 

jsted. ‘with thie control for «comfortable 

istening level. 


Adjust ANTENNA control for maximum back: 


(ground noise in the absence of s sign 
Rotate BANDSPREAD control to sct mark at the 
|high frequency end of the scale. 

‘The MAIN TUNING control is now properly cali- 
brated and may be used to tune the receiver, The 
detailed instructions in the manual should be studied 
for proper setting of the MAIN TUNING control 
‘when it is desired to use the calibrated BAND: 
‘SPREAD scales. 


DESCRIPTION AND OPERATION 


A world of adventure lies at 
tune the NCLD reeeiver. ‘The 
eae Zoek 
rom foreign nations, the cryptic 
erat, and hipa atten, the oun and fl 


fecsllng antenna happent to be at one of ‘ 
Fefection then the ral tay be heard ae though 
were located just next door. 

Moat of these vations follow definite patterns 
ss'e Tel the short wave broadcasters schedule dl 
tea eur of anon fo take bat 

fanning codon Like the Hens 
cin information to achieve reat- 
Sate oa et Se 
ening. In other worde an te Know 
to look and when 10 ey 
4 ad wave (ha re the orn) gore 


fpectum taved by the NCO Uh equeney hey 2a 
ty be ‘amet ‘many. millions of cycles, and i ia 
nd eal te reat ineacyees Phe dal 2 the RCT 
and el alas the RED 
Feel clad ot 


‘covered by the NETO fusing 
range is given below. Many of these transmissions are in 


‘code or teletype, others are in voice, making up the’ 
‘myriad tones nd voices of short wave radio, 


ny deast stations. Tt is 
lpfal to Keep a log of the sation heard and 
ie and time, es well as the frequency of reception. 
‘Most of these foreign Broadcast stations welcome reports 
‘from listeners and mail out interesting and colorful cards 
‘he fact that the tation was heard and pro- 
‘ding information about the country and the stat 
‘The collection of these cards is in itself an interestin 
ign shortwave broad: 
{ast tations are found in groups or bends of frequency. 
‘The NC-140 bandspread dial i calibrated for tix of these 
foreign broadcast bands as well es for five amsteur 
bunds The shortwave brondcast listener wil fad the 
following chart useful as guide to listening locations 
and times for best broadcast reception, 


band frequency Morning Afternoon Evening 
49 meters 5963 me. good poor good 
31 meters 86100 me. poor fair 


25 meters 11.7-12.0 me. fair 
Ip mien 1184 me Taka fer 
We meen 166180 me good ir poor 
‘13 meters 21.5:22.0 mc, good. fair ‘poor 
These few words hardly soratch the surface of the 
hobby of short wave lis For best reeulte from the 
NCI race the long pagan sero the 
Nearer should Tn eddton te fa 


National Association of Armchair: Adven- 
turers—National Radio Company, Melrose, Mase, 


The Radio’ Amaiou, Handbook and other pullentinn 
‘American Radio Relay League, West Hi 


How To Listen To The World 
World Radio TV Handbook 

Giller Asociates, Box 239, New York 17, N. ¥. 
World Radio Handbook — Warld Radio Pbliation, 

‘47 Mounthaven Dr Livingston, N. 

In addition many periodicals and the Government 
printing ofice publish information on a regular basi, 


23225 
rer) 
53753 
eer) 


Tales 


‘The National N40 receiver is designed to match 
‘an unbalanced 50 obmm antenna tranemission line. Indi- 
‘idual antenna colle are used on each band. Impedance 
‘match is obtained by use of mall primary coupling 
‘windings om the antenna coils 


THE ANTENNA 


Te NCio neon 
Simone the reed, Tae 
pp enw nina arate te fae eo, 

man antenna aed, a saleable ground 
Connection i recommended for bet 


é 
‘oald 

lished ‘by the American Radio Relay League end other 

antenna is employed, 


ent lighoning protection, forthe sake of aswing 
jty os pet tad toe esi 


‘The proper antenna coil is velected by means of the 
andewiteh which switches the primary and secondary 
‘windings of the desired coil into the receiver cireult. 
‘On the broadcast band, the bandawitch connects the sec- 
‘ondary of the antenna coil directly to the mixer grid 
bypassing the RF stage. 


waren ripe, 


‘GROUND STAKE, ETC. 


SINGLE WIRE ANTENNA 


BANDSWITCH 


The bandswitch of the NC140 is labeled 
cycles. The switch is E 


‘placed in the desired bond 


colle are tuned. The signal appearing across the antenna 
‘call is coupled to the RF smpliger, 


MAIN TUNING 
The main taning knob adjusts the 
tuning the pane ‘he irae ate 

Coupled to the tuning capacitor to In 
Yrequeney coli 
fi of he ese shag dit epee eng 
Be Radical dit anlr oa mol 
opens ot frequency end of the bandspread 
Seat tase. The bonded al eald be ott at 
this triangular set mark appears directly under the band 
Spread index line. When ve i this manner, the general 
coverage dial may be freely wed to tone the receoe? 
nd ae of operation will be thet determined 
FF the dal ecole correnponding to the seting of the 
Cradewitch 


As the bandspread control is tuned counterclockwise, 
the bandspread dial will rotate clockwise from the tri. 
angular set mark and the frequency 10 which the re: 
ceiver is tuned will be reduced just as though the main 
tuning control were tuned to a lower frequency. Rota 
tion of the bandspread control will accomplish this fre- 
quency change at a much slower rate than can be 
accomplished through use of the main tuning contro, 
thus making it possible to tune the crowded shortwace 
bands with ease, The bandspread dial is colibrated in 
megacycles over regions of principal listener interest. 
Proper calibration of the Bondspread dial ranges requires 
that the main taning pointer be located at the triangular 
set mark corresponding to the bandspread range in use 
1 iis desired to use the bandspread dial oa fine tun 
ing device, for frequencies at which itis not calibrated, 
the main tuning dial should be set just above the region 
of interest. The bandspread dial will now function as @ 
fine tuning control in this frequency region even though 
it does not carry corresponding calibration marks. 


‘The bandspread dial ie at 
capacitor by means 3 
SELECTOR mechaniam which permits mechanical 
change of the dial ranges appearing in the bandapread 
dial window. 


DIAL SELECTOR 


The exclusive National DIAL SELECTOR knob ap- 
pears immediately below the bandspread dial window, 
It is operated by pulling the selector knob forward and 
rotating the knob one-half turn until the detent engages 
‘at which point the dial selector knob will snap back 
in towards the panel. As the dial selector is rotated, 
‘two different groups of bandspread dials will appear in 
andspread window. One of these sets of dials is 
calibrated in red and provides accurate bandspread tun: 
‘ing calibration of the 80, 40, 20, 15, and 10 meter ama- 
feur bands. The other set of dials is calibrated in mid- 
night blue and provides accurate bandspread tuning 
calibration of the 49, 31, 25, 19, 16 and 13 meter foreign 
broadcast bands, 


‘As mentioned in the previous section, proper calibre: 
tion of any of the bandspread tuning ranges requires 
that the main tuning dial be set to the proper triangular 
set mark, The set marks corresponding to the red 
‘amateur scales are calibrated in red on the main tuning 
dial and the set marks corresponding to the midnight 
blue foreign broadcast scales are calibrated in white 
on the main tuning dial. The set marks ere identi 
fied jor each particular bandspread scale by the numbers 
‘ppearing directly above them while the particular band- 
spread scale is identified by the same number appearing 
directly to the right of the bandspread index line when 
the triangular bandspread set mark is set at the index 
line, For example, the red set mark carrying the desig. 
Nation BOM corresponds to the 80 meter amateur band 
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calibrated in red on the bandspread dial. When the 
main tuning pointer is set to this redmark and the 
Bandssitch is set for the corresponding band, the band- 
spread diat will directly read frequencies between 35 
‘and £ megocycles, the frequency range of the 80 meter 
‘amateur band. 


‘The signal from the RF stage is coupled to a primary 
‘winding on the mixer coil. The secondary of the mixer 
ceil is tuned by another section of the main and band- 
spread tuning capacitors, The bandswitch again selects 


high frequency converter. The high frequency oecil- 


1 grounded plate Hartley oscillator using the 


lator 
cathode, grid and screen of the high frequency converter. 


A third section of the main and bandspread tuning 
‘capacitors tunes the escillater with the bandavitch again 
selecting the coll for the band in use, 


operating and converts the 2215 kilocyele signal 10 280 
Kllocyoles. The signal from the second converter is 
Soe ies metteon 1 sah 9 air 
» excellent selectivity in the signal pat 
find control of overall bandwidth by meang of the alec. 
tivity control, 


SELECTIVITY 


‘The selectivity control of the NC-140 combination IF 
amplifer — Q maltiplior provides continuously variable 
receiver selectivity. The degree of eolecivity needed de- 
pends largely on the mode of reception and existing 
‘signal conditions. The BROAD position, which provides 
an IF bandwidth of 8 Ke., would normally correspond to 
the highest receiver Sdelity. However, under conditions 
of extreme signal interference, it is often desirable to re- 
duce the bandwidth of the receiver and sacrifice fide 
favor of lees interference. This may be done by rota: 
ting the SELECTIVITY control clockwise from the 

'ROAD position. This activates the Q multiplier portion 

the Ist IF amplifer. Further clockwise rotation will 
reduce the NC-140 bandwidth from § Ke. to lest then 
150 cycles. The narrowest bandwidth is obtained just 
below the péint where oecillation, or “howling” occurs, 
which is at sbout 7 or 8 o'clock on the SELECTIVITY 


When CW reception is desired, very sharp setting 
of the selectivity control is desirable. For Single Side 
band operation, a setting which produces a slightly wider 
bandwidth is very effective, and produces remarkable un- 
wanted sideband rejection, A setting which produces a 
‘till wider bandwidth is normally desirable for AM re- 
ception. 

1 should be ted that for AM reception, the beat 
Frequency oscillator should be turned of. For single 
Hideband or CW operation, the beat frequency 
Should be turned on. The beat frequency oscillator is 
‘discussed in later sections of this book. 


‘The signal from the Q multiplier — Ist IF amplifier 
4s coupled to the double tuned transformer between the 
firwt and second IF amplifier and appears on the second 
IP amplifier grid. 


RF GAIN 


The sensitivity of the receiver is adjusted by means of 
the RF gain control which controls the cathode bias on 
the RF and 2nd mixer stages. When the control is ro- 
‘aed ho ‘counter-clockwise position, che sen- 
sitivity of the rece 

no signal 
Clockwise direction will increase sensitivity until maxi 
‘mum is reached at the fall clockwise position. The RF 
gain consol may be frely used ax @ means of sen 
lvity “adjustment as the receiver is tuned from si 

to lena os may be Set te maximum sentity 

ane allowed to remain inthis position, Adjsiment 
the RF gain control will have some effect on the 
Ineter reading. FOR PROPER INDICATION OF THE 
AS" MBTER is is necessary that the RF gain control be 
‘advanced to maximum. 


‘The signal from the last IF stage is again coupled 
through x double tuned transformer which feeds the 
diode AM detector, ‘The average signal level appearing 
at this detector is, at all times, proportional to signal 
input und is ued as AGC voltage which is applied 10 
{Be IEF and second mise tage 

rat mix 


AGC SWITCH 
The AGC switch is used to tun the automatic gain 


contra on or of. The automatic gain contol intded 
Jor'ase with AM operation, and ts inoperative im other 
mode of recente When he AGU ak i joa 
a the rece ts automaticly ‘edu 
{ey predetermined gtpat, andthe 3" te i 
Indice relative When the ACC ch 
io ttred oft the “6 meter fa dled and the spat 
Of the receive wel vary im accordance withthe incoming 
Sod rena. 

er single sidchand or CW reception, the signal le 
coupled directly from the plate ofthe lst IF amplier 
to the diode AM detector. "A grounded cathode Hartly 
cecllntor using the ‘oid section ofthe Nowe Linker 
BPO tube ls ured for BFO injection, 


BFO SWITCH — BFO CONTROL 


The BFO switch is used to turn the beat {requ 
axillr on oof. Whee whe BEO sch fred of 
ew Fequency exter i dbl, nd the 8 


he BFO control is wed 10 adjust the fre 
‘he beat frequency oscillator which varies the 
Ditch of the generated audio one. When receising single 
Edchand signals, the beot fr ‘oscillator control 
‘ell be Sorts the renod arked OSB or LSB de 
ending on the desired sideband. It is not normally 
Fez denne ea velar from this ing. 


Then ‘CW signals, 0 mid-postin setting 0 
the beat encaer rend ‘0 Peed ion dere 


 madble ae inal 


re beat, ths eliminating i ot 


The signal from the AM detector is coupled to a series 
sie automatic noise limiter which in designed to reject 
all signals exceeding the average modulation level, 


ANL SWITCH 


The ANE switch turns the automatic noise. limiter 
J. The automatic noise limiter will function only 
shen the BPO convo is st in of postion Jor AM 
Teception. In normal operation, the noise limiter may 
Bel aed sil depending on incoming nate level and 
‘convenience. This Automatic Noise Limiter is 

fntended for use with impulse noise, such as ignition in 
terference or static, It will not appreciably improve pe 
mance on continuous, high energy noise such as 

“hask", thermal or cosmic noise. 


‘The signal from the AM detector and noite limiter ia 
coupled to the frst audio amplifier through the audio 
frequency gain control. 


AUDIO GAIN 


control is used to adjust the speaker 
ile confer tein tana 
important not to. confuse the Junction of the audio 

control sith the function of the RF gain control 
‘controls the overall receiver sensitivity. Normally, 
he ge cael seal fe ponte Bo 
meter reading, all additional variation of listening 
‘is accomplished with the audio gain control. In 
‘event of operation with AGC “OFF”, the RF gain 

is usually used ax the master sensitivity control 
\e audio gain control is left set in a predetermined 


(The audio 
earphone 


aa 


audio transformer is designed to match a 3.2 ohm 
speaker such ax the matching NTS table speaker. The 
‘output signal is also coupled to « shorting type phone 
jack on the front panel. 


PHONE JACK 


The head phone jack is located on the front panel 
Se i td a Se plug. There 


pence def dephagomge | pocghing ope] 
Sih complsly soijetory redex. Insertion of 
standard phone plug wil break the loudspeaker circuit 
and silence the speaker. 

‘The “'S" meter is connected in a bridge circuit be- 
tween the plate decoupling resistors of the RF amplifier 
and second IF stages. AGC. voltage is applied to the 
first of these stages 90 that the change in plate current 
will cause the "S” meter to read relative signal strength. 


“S” METER 


Normal adjustment of the "S" meter is readily 
‘accomplished by disconnecting the antenna and increas. 
ing the RF gain control to maximum which 
corresponds to its extreme clockwise setting. The re- 
ceiver should be tuned 30 that only background noise 
is heard and the antenna trimmer peaked. The “S* 
meter zero adjust control should then be odjusted to 
achieve @ reading of approximately SI on the incoming 
tole Ura. Thie wil evar proper “S" meter roo, 
hen properly adjusted, on “S” meter reading of 
will correspond to approximately $0 microvolts of signal 
at the antenna terminals 

‘The power supply of the NC-190 receiver is a con- 
ventional transformer operated circuit using a full wave 
rectifler with suitable filter and shunt feed to the volt 
aye regulator tube. The regulated voltage is used for 
all receiver oscillators to assure maxinrum stability. A 
Mandby-receive switch is used to remove power from 
plate and screen of mott tubes for standby operation. 


STBY-REC SWITCH 


The Standby Receive switch is @ two position toggle 
switch which may be set to standby to mate the receiver 
‘or placed in the receive position for normal operation. 

If the Standby Receive switch is left in the Standby 
position, the receiver can be operated by shorting ter- 


minal 3 and ¢ of the calibrator socket, thus providing 
for external control of the receiver. 

‘A. exysal calibrator socket is provided on the rear 
apron to accept the accessory XCU-109 crystal call 
Drator. A toggle switch mounted on the XCU-109 cali 
bbrator is used to turn the accessory calibrator on and 


& 


CRYSTAL CALIBRATOR 


When the accessory XCU-109 calibrator is plugged 
into the receiver and the calibrator switeh is turned on, 
4a signal sell appear at every 1 megacycle point on the 
‘main tuning dia, Ax discussed in the sections on tune 
ing, the main tuning dial will read correctly only when 
‘dial is set to proper position. The 1 
megacycle signals may now be used to check the ac- 

ing dial, In the event that the 


the bandspread dial may be 
slightly rotated to move the I megacycle signal to exoct 
eon om the main ening dil, tn lhe manner, the 

in tuning dial may be moved slightly from a set 
ete calibration of the Bandspread 
It is sometimes convenient to turn on the beat 
the calibra: 


tH 
| 
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A separate bottom cover and cabinet top are employed 
for ease in servicing and the National Radio Company 
patented Flip-Foot bas been added for operator com 
venience. 


CABINET 


The Flip-Foot is easly elevated into the raised posi: 
tion or dropped back to the flat position for maximum 
operating ease. To elevate the Flip-Foot, lift the forward 
portion of the cobinet, reach under and pull the reer 
edge of the Flip-Foot down and forward until it reaches 
its upright positon. To remove the top half of the 
cabinet it is necessary to remove the two screws on 
the lower “corner of each side of the cabinet and 
the two screws at the lower outside corners of the back. 
Then remove the cabinet top by lifting and springing 
the front top lip of the cabinet free from the retaining 
to the panel. The cabinet is replaced by 

re, taking care to engage the slots 
Bethe forward lip of the cabinet inte the two clipe 
‘welded fo the rear of the top section of the panel. The 
bottom cover of the receiver may be removed by remov- 
the tteo rear mounting feet and by removing the 
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ALIGNMENT LOCATIONS — TOP VIEW 


DIAL CORD ASSEMBLIES 


Dial cord instalation as'viewad 
from rear of sat with tuning 
‘capacitor at maximum mest, 


2A TURNS, 
AROUND SHAFT 


fo—100P corp 
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PARTS LIST 
NC140 


ALL READILY AVAILABLE RESISTORS AND CAPACITORS ARE OMITTED 
FROM THE FOLLOWING PARTS LIST, BUT ARE COMPLETELY IDENTIFIED 
ON THE SCHEMATIC 


Panel Terminal (Speaker) 
Panel Terminal (Antenna) 
Socket, 7 Pin 


Pulley Bracket, Dial Cord 
Pulley, Dial Cord 
Main’ oye 
is Driv Mala Toning 

| fenine Capac 


Switch, Band 

Variable Capacitor, Antenna 

‘Transformer IF, 230 Ke. 

G Multiplier Tranatermes 
fransformer 215 Ke. 

Coll Antenna—L.6-4 Me. 


™, 


Gil, 2nd Oscillator 
Transformer Mixer—500-1600 Ke. 


Br 


SBE go 9B 


Gascne gddassaaazdde: 


4.10 

G, cn 

as 

as 

as 

ar 

NCS.ISIBL-CS cB 
BSON731 
D 506573 


Bendspréad Dial An’? 

Ree Re Denn, Banepa 
hal tet, Bandepa 

Dial Beck Plate - 

Pete a 


5 beter 
Eup Mating § Meer 
ater 

Dial Cond Amy, Main Toning 

Bushing Panel Matn Toning 

Bonhing Not Mtn Taxing 
Pinch Avy. Mat taning with 

od E 


teh, ANE 
Switch BFO ‘and STBY-REC 
‘Tinnerman Nut, Switeh Bracket 
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NC-140 SCHEMATIC 


NC-140 ALIGNME) 


Alignment of the NC-140 receiver should be made only by persons fami 
Alignment Location Figure for location of all adjustments. 
EQUIPMENT REQUIRED 
1, Sign generator covering 200 Ke, to 35 Me. 
2 Vacuum tube vabmetee {VIVID 
& Dia tes “Th Cale a th VTVM cn be ed 
5, Hex Alignment — General Cement No. 5097 or equivalent. 


230 KC IF 


Tum selectivity control clockwha 
of sranslormer 12 for masimam 
tion polat. Tum selectivity control bn 


igh side dey to mizar | 2218 Ke 


tection of tuning gang. | Conmod,) 
Tow 'tide to chases. 
Before ith RF Alignment, check 
an the logaing scale. We 
‘capacitor to “Set” mak. 
General Instructions — The signal grverater sbowld be connected 


INSTRUCTIONS 


familiar with communications recrivem and experienced in their alignment. Refer to 


a 


